Abstract. In the present paper, we define a new Szász-Mirakjan type operator in exponential weighted spaces for functions of two variables having exponential growth at infinity using a method given by Jakimovski-Leviatan. This operator is a generalization of two variables of an operator defined by A. Ciupa [1] . In this study, we investigate approximation properties and also estimate the rate of convergence for this new operator.
INTRODUCTION
For a real function of real variable f W OE0; 1/ ! R, the Szász-Mirakjan operators are defined in [2] as
.nx/ j j Š f . j n / , x 2 OE0; 1/ ;
where the convergence of S n .f I x/ to f .x/ under the exponential growth condition on f that is jf .x/j Ä C e Bx ; for all x 2 OE0; 1/ ; with C; B > 0 was proved. Then, various modifications and further properties of the Szász-Mirakjan operators have been studied intensively by many authors (e.g. [1, [3] [4] [5] [6] [7] [8] [9] ). In [4] and also the authors obtained several approximation properties of these operators. A. Ciupa [1] introduced a Szász-Mirakjan type operator that is a generalization of the operator defined by M. Lesniewicz and L. Rempulska [5] using the method given by Jakimovski-Leviatan. A. Ciupa studied the properties of approximation for functions of one variable in the space of continuous functions having an exponential growth at infinity. In this paper, inspired by [1] , for each function f defined in OE0; 1/ OE0; 1/ ; we define the operators L n;m by L n;m .f I x; y/ D e nx e my
Now, we consider the function g .
D sinh x where sinh x is the hyperbolic function of x and let p k be the polynomials generated by relation
Using the following equalities
we have
Let C R 
In this study, in the space C p;q ; p; q > 0; we introduce the following positive linear operators
and investigate the theorems on convergence of P n;m .f I x; y/ operators to functions of two variables. We also estimate the rate of convergence for this new operator by using the modulus of continuity.
AUXILIARY RESULTS
In this section, we will give some useful results in order to study the convergence of the sequence P n;m f to the function f 2 C p;q : Lemma 1. If .x; y/ 2 R 2 1 and n; m 2 N; we have P n;m e 0;0 I x; y D 1 P n;m e 1;0 I x; y D 1 n coth 1 C x coth .nx/ P n;m e 0;1 I x; y D 1 m coth 1 C y coth .my/ P n;m e Lemma 4. For all .x; y/ 2 R 2 1 and n; m 2 N; we have
Proof. By Lemma 1, we get
Thus for .x; y/ 2 R 2 1 ; we can write
Similarly, we can easily obtain
Lemma 5. Let p; q > 0 , r > p; s > q and let n 0 D n 0 .p; r/ ; m 0 D m 0 .q; s/ be fixed natural numbers such that n 0 > p= .ln r ln p/ and m 0 > q= .ln s ln q/. Then there exist positive constants C p;r and C q;s depending only on p; r and q; s such that w r .x/ P n;m . 
which are decreasing and lim
Since n 0 > p= .ln r ln p/ ; we have e p=n 0 < e ln.r=p/ D r=p and r > pe p=n 0 > p n 0 > p n for n n 0 : Also, because m 0 > q= .ln s ln q/ ; we get e q=m 0 < e ln. Also, we have r p n r p n 0 > 0 and xe .r p n /x Ä xe .r p n 0 /x Ä 1= .r p n 0 / for n n 0 : Applying e .p n r/x < 1; we obtain
Similarly as above, applying 2.6 to Lemma 3, by simple calculations we easily obtain the required inequality Since kf k p;q D sup .x;y/2R 3. APPROXIMATION BY P n;m OPERATORS
In this section, we give theorems on the degree of approximation of functions of two variables by these operators. By using the following inequalitieš Also, the convergence is uniform on every rectangle 1 Ä x Ä a; 1 Ä y Ä b:
